Cad. Saúde Pública 2017; 33(2):e00145015 and ZIP code), and type of establishment according to the criteria established by Florianópolis' city hall for the payment of taxes related to municipal health surveillance actions. The entire municipal geographic area was considered, including the insular and continental areas.
Nevertheless, since this list could be incomplete, data from different sources were triangulated to check and possibly update the original data 26 .
The following data verification and updating strategies were used: (a) Consultation to a printed version of the telephone directory 25 distributed in the municipality and to food vendor data listed in online telephone directories (http://www.hagah.com.br/; http:// www.guiafacil.com/florianopolis/sc/; and http://www.telelistas.net/sc/florianopolis). The following words were searched in Portuguese: restaurants, snack bars, pastry shops, candy shops, coffee shops, ice cream parlors, buffet restaurants, pizzerias, steakhouses, yogurt shops, pastelarias, bars, supermarkets, grocery stores, minimarkets, convenience stores, butchers, bakeries, seafood shops, and farmers' markets; (b) Inclusion of the list of municipal street vendors. Street vendor location was obtained from the decree that regulates street food vending 27 ; (c) Consultation of the list of municipal farmers' markets provided by the Executive Department of Public Services (SESP) of Florianópolis; (d) Consultation of information about members of the Brazilian Association of Bars and Restaurants -Santa Catarina Section (ABRASELSC), and official sites of fast food chains (http://www.mcdonalds. com.br/; http://wwww.bobs.com.br/; http://www.burgerking.com.br/; and http://www.subway. com.br/) and supermarkets (http://www.supermercadosimperatriz.com.br/; http://www.angeloni. com.br/; http://www.superrosa.com.br/site/; http://www.hippo.com.br/; and http://www.bistek. com.br/rede_bistek) with outlets in Florianópolis and consultation of tourism and gastronomy websites about restaurants, bars, and snack bars (http://www.belasantacatarina.com.br/ and http:// vejabrasil.abril.com.br/santa-catarina). (e) Identification of food vendors in the municipal shopping malls by consulting their official websites (http://www.shoppingbeiramar.com.br/; http://www.floripashopping.com.br/; http://www. iguatemi.com.br/florianopolis; http://www.macshopping.com.br/loja/; and http://www.jurere. com.br/jos/).
The printed version of the telephone directory is published annually, but the other sources of information are updated according to site need (joining of new members, old members leaving, or opening of new outlets, for example).
The study database did not include establishments classified by the VISA Floripa as bars, nightclubs, liquor stores, delivery-only food vendors, and in-house food providers, such as those in schools, companies, universities, hotels, hostels, gyms, sports clubs, and beauty parlors. Only establishments from chains with more than one store in the municipality were classified as supermarkets.
A single list of the food vendors was created manually. When a food vendor was listed in more than one source, the duplicate was excluded from the database. Once the verification and/or updating processes were completed, the food vendors were grouped into 15 categories: restaurant, snack bar, juice bar, ice cream parlor, candy shop, bakery/pastry shop, supermarket, grocery store, butcher, seafood shop, street food vendor, farmers' market, natural products store, convenience store, grocery store/meals. The present study defined street trading as the retail of goods (for example, candy, soda, popcorn, churros, and hot dogs, among others) 27 .
In order to facilitate the analyses, the 15 food vendor categories were regrouped into only three categories: healthy food vendors (restaurant, butcher, seafood shop, farmers' market, natural products store, and juice bar); unhealthy food venders (snack bar, convenience store, candy shop, ice cream parlor, street food vendor); and mixed (healthy & unhealthy) food vendors (supermarket, grocery store, bakery/pastry shop, and grocery store/meals).
Healthy food vendors were defined as those that sell fresh foods, minimally processed foods, or preparations with good nutritional quality. Unhealthy food vendors were defined as those that sell ultra-processed food products. Mixed food vendors were those that sell fresh foods or minimally processed foods and ultra-processed foods. This classification is based on the proposal made by Monteiro et al. 28, 29 and adopted by the second edition of the Brazilian Food Guide 7 .
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Verification of food vendor ZIP codes, spelling, and full address was made at the official website of the Brazilian Company of Mail and Telegraph (http://www.buscacep.correios.com.br/). Later, using the address box of the software Google Earth (https://www.google.com/earth/), each food vendor was manually placemarked at the corresponding address (with the creation of a spacemark based on geographical coordinates). During this procedure, we also used the resource Street View to more accurately identify food vendor location. Street View allows the exploration of places through 360-degree, panoramic, and street-level imagery.
Google Earth captures images constantly via satellite. On the other hand, image updating in Google Street View depends on the company's schedule. In Florianópolis, Google Street View began capturing images in September 2011 (but did not cover the entire municipality). The lack of updated Street View data in many regions of the city may be a problem when using images in this auditing process 30 . Nevertheless, Google Street View was used for confirming the exact location of the food vendors. When the outlet was not seen, and the image was dated 2013 or later, the outlet was excluded.
During the manual placemarking stage, doubts regarding the address, name, type of service, and opening date were clarified by consulting the food vendor's registration status in specialized sites by looking up the active CNPJ (an official business registration number) of the companies and identifying the company name and type of activity. Additional Internet consultations (official websites and relationship sites) were also conducted to confirm a food vendor's activity and type of service provided, correcting the food vendor's category if necessary.
In order to characterize the distribution profile of the municipal food vendors, the demographic and socioeconomic data of Florianópolis' residents were obtained from the 2010 Census, which aggregated data from the 651 (605 urban and 46 rural) tracts of the census matrix of Florianópolis into 30 weighted areas 22 . The demographic data of the census tracts could not be used because of their statistical insignificance; in this case, the minimum analytical unit proposed by the Brazilian Institute of Geography and Statistics (IBGE) is the weighted area, consisting of a group of census tracts with statistically significant, usable results 24 .
The results are presented in the form of descriptive statistics, showing food vendor distribution by income level of each weighted area. The data and analyses of the weighted areas were divided into tertiles of mean nominal household income per month as follows: 1st distribution tertile (1,395-2,180 USD); 2nd distribution tertile (2,181-3,021 USD); and 3rd distribution tertile (3,022-6,165 USD). The mean nominal household income per month for the municipality was 2,903 USD. The mean nominal incomes are expressed in Brazilian Real (BRL) by the IBGE, but converted into United States dollars (USD) for the study. The values were converted using the mean conversion rate of August 2010, when the 2010 Census started collecting data.
The density of food vendors in each area was calculated for every 1,000 inhabitants. The software ArcGIS (http://www.esri.com/software/arcgis/index.html) was used for constructing the thematic maps.
The statistical software Stata, version 13.0 (StataCorp LP, College Station, USA), performed the statistical analyses. It calculated measures of central tendency (mean) and dispersion (standard deviation). Sample distribution was verified first, making sure all variables had asymmetric distribution. The Kruskal-Wallis test compared the mean food vendor density. When the difference was statistically significant, the post Kruskal-Wallis test identified the differing categories. The measure of central tendency was used on variables with rank variation. All analyses considered the statistical significance level of p < 0.05. Figure 1 shows the distribution of the weighted areas by income tertiles. Generally, the areas with the highest income are located in the central and continental regions of the city, except for a region in the northern part of the island, where a high-end resort is located.
Results
Florianópolis has a total of 2,555 food vendors, of which 1,202 sell healthy foods, 873 sell unhealthy foods, and 480 sell healthy and unhealthy foods. In the weighted lower-income areas, there were 214 healthy food vendors, 146 unhealthy food vendors, and 152 mixed food vendors. In medium-income areas, the numbers of healthy, unhealthy, and mixed food vendors were 417, 223, and 155, respectively. In high-income areas, the numbers of healthy, unhealthy, and mixed food vendors were 517, 504, and 173, respectively. The data show a higher absolute number of food vendors of the three types in weighted areas in the higher income tertile.
Food vendor density per 1,000 inhabitants showed that lower-income areas have fewer food vendors (Figure 2 ), except for mini markets and fishmongers, whose densities were higher in areas in the lowest income tertile. Generally, restaurants and snack bars had higher densities. Table 1 presents the mean density of healthy, unhealthy, and mixed food vendors by tertiles of mean nominal household income. For healthy food vendors, only the density of butcheries was statistically different in higher-income regions. The density of unhealthy food vendors, in general and snack bars, was also higher in regions in the highest income tertile. Likewise, the density of mixed food vendors (supermarkets and bakeries) was significantly higher in regions with higher purchasing power. Figure 3 shows the tertiles of density distribution per 1,000 inhabitants of healthy, unhealthy, mixed food vendors, and all food vendors in the weighted areas. Generally, the downtown-north axis of the island had the highest density of healthy food vendors. Likewise, the eastern region of the municipality, where the most touristic neighborhoods are located, had higher densities of all three types of food vendors.
Discussion
In this study the weighted areas with the lowest income had lower densities of food vendors than the weighted areas with middle and high incomes. Areas with higher weighted income tended to have higher densities of butcheries, natural product stores, juice bars, candy shops, snack bars, convenience stores, supermarkets, and bakeries per 1,000 inhabitants. When the healthy and unhealthy food vendors were grouped, the regions also differed statistically, with the higher tertile presenting the highest densities.
Traditionally, higher-income consumers can get around easily while low-income individuals have to conform to nearby food vendors because of their limited transportation options 31 . This difference in the density of food vendors by territorial income may reflect the consumption profile of the population, and consequently, influence the prevalence of overweight/obesity in the regions' residents.
Healthy food vendors in a neighborhood (farmers' markets and grocery stores that sell fruits and vegetables) can reduce the time spent by low-income families on public or other transportation 15 , and facilitate the adoption of a healthy diet 8 , benefitting the most vulnerable population 15 .
The low density or inexistence of healthy food vendors, such as farmers' markets and seafood shops, in some areas of Florianópolis may characterize them as food deserts. The term food desert has been used to denote the absence of food vendors in a given area 17 . Yet, low-income neighborhoods often have a few food vendors, but they only sell foods of low nutritional quality 32 . Hence, food desert in the present study was defined as an area with difficult access to healthy food vendors 5 .
In poorer areas, the inexistence of supermarkets may force the local residents to shop at local grocery stores more frequently, and these stores often sell less healthy foods at higher prices, possibly stimulating the adoption or maintenance of obesogenic diets 14, 33 . The density of supermarkets increased as the income tertile of an area increased, and for grocery stores, this relationship was inversed but was not statistically significant.
A study from São Paulo also found that areas of higher income had higher densities of all types of food vendors (supermarkets, grocery stores, farmers' markets, and fast food restaurants) 34 . Another study from São Paulo found that fast food restaurants were more likely to be located in neighborhoods with low socioeconomic levels; and supermarkets and restaurants were more likely to be found in neighborhoods with higher socioeconomic levels 35 .
In the city of Belo Horizonte (Minas Gerais State), Mendes 36 found a mean of 0.07 supermarkets/ hypermarkets and 0.05 vegetable and fruit vendors per census tract, not taking into account the population density and using a different unit of analysis than that used herein. Also in Belo Horizonte, another study using absolute data assessed the mean number of food vendors in the catchment areas of primary healthcare facilities. Restaurants (33.00) and snack bars (30.30) had the highest means. Supermarkets (3.34), minimarkets (14.19) , and farmers' markets (5.87) had lower means 37 .
The density of supermarkets in Florianópolis, in the three distribution tertiles, was low, ranging from 0.03 to 0.09 per 1,000 inhabitants. Yet, a study conducted in Florianópolis with families of students aged 7 to 14 years found that 96.4% of the families purchased food in supermarkets 4 . Ease of payment is a possible justification for nearly everyone to shop at supermarkets, since supermarkets accept credit cards and food stamps. Furthermore, because supermarkets offer delivery services 4 , they are more likely to attract families who do not have automobiles.
The presence of a supermarket in the neighborhood is controversial: on the one hand, there is a great variety of fresh and healthy foods at competitive prices 38 ; on the other hand, there is also a great variety of cheap unhealthy foods, such as soda, sweets, snacks, and frozen dinners 39 . Moreover, advertising encourages people to buy products that are not on promotion, increasing their food expenditures 31 . On the other hand, supplying nutritional information that helps consumers shop at supermarkets may effectively change their food acquisition profile, encouraging them to buy healthier items 40 .
Figure 3
Density tertiles of healthy, unhealthy, mixed, and all food vendors in the weighted areas. Florianópolis, Santa Catarina State, Brazil, 2013.
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Building supermarkets in food deserts to improve access to healthy foods may not be as effective as offering healthy products at more affordable prices 41 . This is because cost is considered the greatest barrier to a healthy diet, not physical distance or lack of information 42 .
The strategies available to improve access to fresh and healthy foods at affordable prices for the population include attracting and encouraging new grocery stores and supermarkets; increasing the availability of fruits, vegetables, and other healthy foods in small food vendors; encouraging local food production; and promoting the development of cooperatives, farmers' markets, and public markets 32, 43 .
Residential and service areas predominate in Florianópolis, indifferent to the rising intensity of urban mobility 44 . Even so, in 2014 the new urban master plan of Florianópolis was presented after a long discussion with the population, which did not escape criticism. One of the urban development priorities presented by the plan is neighborhood centrality, eliminating exclusive land use, a factor that until then prevented the existence of small stores in residential areas 44 . Centrality was defined as an urban agglomeration located near the main roads, with mixed activities and businesses 44 .
One example of centrality proposed by the new urban master plan of Florianópolis is that part of the ground floor of buildings with four or more floors must be occupied by businesses. Additionally, the new zoning rules establish that small businesses (warehouses, butchers, fruit stores, grocery stores, minimarkets, drugstores, bookstores, and bakeries, among others) may operate in all municipal urban areas 44 . The creation of business and residential centers will directly affect quality of life in all neighborhoods by making a balanced and sustainable distribution of people and economic activities and reinforcing neighborhood relationships 44 .
Knowledge of the food environment helps to identify intervention points to improve community availability and access to healthy foods 45 . This study did not aim to investigate the types of products sold in Florianópolis, which may generate doubts regarding the quality of foods available in different municipal weighted areas. All the same, classifying food vendors according to the type of food they offer may be considered an indication of product quality.
Lower-income areas had a lower density of healthy food vendors, characterizing the presence of food deserts. Food deserts regard difficult access to fruits and vegetables and easy access to energydense, nutrient-poor foods. Unequal food vendor distribution in areas of higher and lower incomes partly reflects aspects of the social injustice present in Florianópolis, the preferred destination of migrants from the state and other Brazilian states in the last decade.
As a study limitation, it is important to mention that the seasonal nature of food vendors located in tourist areas, such as the northern part of the island, and the existence of informal and illegal food vendors, especially in poorer locations, can mask the real distribution of food vendors in such regions. Additionally, during data collection we sometimes found more than one food vendor listed in business association or government records with the same address, and occasionally a food vendor no longer existed. This type of outdated information was also found by Liese et al. 46 , who also used secondary data.
Another difficulty that may have directly affected the results regards the date on which the data was collected, which may have resulted in an under-or overestimation of the number of active food vendors, especially in lower-income regions, where the informal economy is more widespread, and food vendor underreporting may have influenced the results.
The results may provide a base for future discussions about the associations between food vendor availability and different outcomes, such as nutritional status, food intake, and purchasing habits in Florianópolis.
Availability of healthy food vendors does not guarantee a better diet and consequently, better nutritional status, but it facilitates the adoption of healthier food habits. Knowing the distribution of these food vendors in a territory allows the establishment of public policies that encourage healthy food vendor startups and/or maintenance and prevent traditionally unhealthy food vendor startups in certain regions. In the future it will be possible to follow the changes that occur in the distribution of these food vendors and also to compare the findings with other large cities with similar demographic characteristics. 
